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movable wall, to ae»«wieh the composite ^^^E , ^^^ ^ »W ™ e 

the same pressure to compress the compose tay-up between said mould and rf ^ between which the composite 

ihe fluid i (circulating elevating the temperature thereof to effieet cirmg of j^^mP 0 ? 1 ^ Xr^fu stapedioimpan m the composite 
lay-up is located is of a flexible or seml-rlgld 0 nsauctioa and the opposing surface of the Other wail is snapro » imp™ t~ 
the required surface contour in the product- ' 
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IMPROVED METHOD OF MANUFACTURING COMPOSITES. 

This invention relates to a method of manufacturing composites wherein 
the bondi ng medium is a thermoplastic|*>r thermocuring resin. 

The term ■composite" is a wordfn common usage in industry to Identify a 

5 component or product produced by impregnating a fibrous material with a curing 
resin to form laminates or layers. 

Such composites are well known and widely used in industry, particularly 
for the production of high strength, lightweight components such as components 
for the marine and aircraft industries. One of the requirements in manufacturing 

1 □ such composites IS to expel all air and excess resin from within the composite so 
as to provide a complete bond between the respective components of the 
composite to achieve maximum strength and to minimise weight. Further to 
reduce manufacturing times and improve the products performance, it is 
customary to cure the component at an elevated temperature. 

15 In currently employed manufacturing methods, It Is common to use 

vacuum bags as a means of applying pressure to the composite to force air out 
of the interior thereof and remove excess resin. Also curing of the composite in 
an autoclave or the like effects additional compaction, and provides the ability to 
control the temperature to ensure complete curing and. in some situations, to 

20 accelerate curing. An alternative known technique is to use a conventional 
press, preferably with heated dies, to [compress the elements of the composite 
and to accelerate curing. j, 

Both an autoclave and a heated moulding presses each require 
substantial mechanical equipment to effect the curing operation, which can be a 

25 major cost and convenience faotoif. particularly in producing large size 
composites. Also metal moulds and iitodaves are very expensive in terms of 
capital cost, and particularly in the case of an autoclave is expensive to operate. 
Resin transfer moulding is another known process for the production of 



composites but It does demand a high 



degree of accuracy and skill in th® mould 



30 construction and in the implementation of the moulding process. Problems are 
xp rienced in obtaining accuracy In placement and distribution of the fibre and 
th r sin within th mould. In attempting to deal with th se problems it is 
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m ™»,iv necessary to use spoil high flow resins and high quality ttere 

™ «i ^moosites which il affective in use to provide high production 
S manufacture of composites wrocn mm taanther with 

rates at reduced capita, equipment outlay and operating cost, together with 

•moroved Quality in the composite produced. 

***** » v^. «wf> li provided . me»od of memrtactunng a 
compos.,, component comprising locating a composite 
,0 surtaee and a baok.no surt.ce. each surface feM) a wall »« » ™*»«* 
pTsura chamber. de»ch.b.y aeoJring the rid chambers aether to r£.n th» 
up between said mould and bacKIng surfaces. « lees, one of the -Urn* 
belng movabto relauv. under ^influence ol said pressure to the other .c 
^Lcr, *e eompotft. therebe^en, and circulating fluid a, an 
1S temperature and pressure through each « chamber tc J-"^^ 
composite lay-up between said mould and backup surl«»» to compact sa.d 
«moosite lay-up and elevate the temperature thereof to effect cunng. 

^T. L circulated through chambers is rr-intalned at subst.nta.ly 
the same pressure in each chamfer so that the forces acting on tha re S p«ave 
me sam. y -—-arfj. tavuo i» Boated, are balanced. As a result 

20 walla, between which the composite lay-up i» »"» „ , 

.i „^.cit. n walk farming the mould faces are n t 

of me balanced pressure the opposing wans Tormina »~ 

^red to be of substantial strength, - hence mass, which would require 

Rl L fl ntial heat input to establish the required curing temperature of th 
substernal heat ; m be oi a relative , y Hght 

composite lay-up therebetween, 

2S conlctlon and hence tow maei *•» be heated and cooled ou.cWy. wrth 
Lced use and loss of heater..^. Also, the total hea, energy to carry ou, he 
eur.no and the curing time, a* both minimised. Further, as a result of the 
oZced pressure condmon. and thus the balance forces on the oppos.no faces 
of ,he touching or adjoining walls bf the two pressure chambers, there fs no force 
oiinewuwi. a j * i . ,-♦>,«, tha walls of the chambers 

30 promoting twisting or bending tij reof. Th retore the wans ot in 

3U proniwi" y « j ; raauired to be Ol substantial 

between which the comp site tafc located, are not requireo to o* 

maintain dim nslonal accuracy of the 
mechanical strength in ord r,.to maintain a 
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component produced from the lay-up! as is required in a conv ntlonal press 
used to produce composites under similar compaction. 

Preferably, the movable wall cjjr walls are of a basic rigid construction 
connected around the complete periphery thereof to the main structure of the 
5 chamber by a flexible member whiehi during relative movement, maintains a 
sealed relationship between the movable wall and the remainder of the 

chamber- 
Preferably, one of the walls between which the composite is located is of 
a flexible or readily deformable character and the opposing surface of the other 

1 0 wall is shaped to impart to the composite the required surface contour in the 
finished product. Alternatively, tm| respective walls between which the 
composite is sandwiched may be respectively shaped to provide the required 
uniform or variable thickness of the finished composite. In the preferred form, 
one of the walls forming the surfaces between which the lay-up of the composite 

1 5 is sandwiched, is a rigid wall whilst the opposing wall is of a flexible nature 
thereby promoting the expulsion of afrjlfrom within the composite lay-up and the 
distribution of the resin therein, allowing for variations in thickness of composite 
lay-up, and the expulsion of excess resin. This is achieved as a resuft of the 
above described arrangement providing a uniform pressure throughout nhe lay- 

20 up Including where there are variations in lay-up thickness. There is thus the 



ability to obtain a uniform resin to fibre 



"ratio throughout the lay-up. Excess resin 
Is forced out of the lay-up into a bleeder cloth and excess air discharged either 
to atmosphere or to a vacuum vessel. I 

An advantage of the presentlyiproposed use of circulating fluid as the 
25 heating and cooling medium is the abjlity to transfer heat rapidly and evenly to 
all areas of the lay-up being cured. Th6 use of a liquid to convey the heat further 
allows more heat energy to be transferred more rapidly than would be available 
using a gas. For example, water Is capable of providing approximately 4,200 
times more heat energy than air at tljje same temperature from an equivalent 
30 volume, and an increase in transf|r rates of approximately 22 times in 
comparison to air. This enables thej resin to quickly h at up t a reduc d 
viscosity and ther by to nable transfer of resin and expulsion of air to be 
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achieved more quickly. j| : 

Another factor relevant to the use of a gas or liquid is the need to ach.eve 
even temperature to all areas of the f mposlte. A lack of heat energy can occur 
in some areas, such as where the composite thickness is greatest and extra heat 
5 energy Is required to obtain full curing In contrast those areas of the opposite 
with the least thickness, or that are jfiore exposed may be over heated. It has 
been found that the use of a liquid Circulating through an enclosed space as a 
heat source can be effectively ohaifnelled Into restricted or confined areas to 
provide a mora even temperature tj«n is achievable with gas. With the high 
10 heat energy available from a liquid source,all areas of the composite are 
subject to a more constant temperature than would be the case with a less 
controllable gas source. j 

A significant disadvantage o* the curing procedure using vacuum bags 
and autoclaves is that air trapped fetween laminates is difficult to remove or 
15 release. In the past it has been practice to minimise the effect of the 
entrapped air by compressing thelrair bubble within the lay-up using a high 
pressure in an autoclave to minimise the area of the composite affected by the 
air bubble- Another approach has been to attempt to remove the bubble by 
alternately compressing and releasing the vacuum or pressure to release the 
20 bubble from between the layers of tfe composite lay-up. This has not proven in 
practice to be very practical baoauie the bubble and the compressing msd.um 
are both compressible gases and little energy can be transferred to the gas 
bubble to cause its release. This approach can be contrasted with the use of an 
incompressible fluid such as wated as the transfer medium, as is proposed by 
25 the present method, which can transfer energy to the gas bubble by creating 
waves moving through the water! or liquid which alternately compress and 
release the bubbles many times per second and bring about the breakdown 
thereof. This results in a mlnlmUm of number and size of voids left .n the 
composite-due to the presence ofjentrapped air bubbles. With this process, 
30 compaction of the composite lay-up can be achieved at a low pressure without 
the n ed for the us of an autoclave. 

Using the process as described hereinafter with reference to the 
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accompanying drawings, an Interrupted valve can b used to interrupt the flow of 
liquid around the circuit and thereby areata a pressure wave effect placing the 
composite lay-up in a vibrating enviroijlment In a manner similar to the vibrators 
as used to release the air from a concrete pour. Alternately a sonic or ultrasonic 
5 vibrator may be attached to the mould whereby the mould is vibrated placing the 
lay-up in a vibrating environment Alternately a piston pump could be employed 
in the circuit to alternately compress and release the fluid thus applying a 
pulsation to the composite lay-up. In yet a further alternative, a pressure valve 
could be employed to control the air to (compress and release air in a chamber to 
1 0 create pressure pulses in the liquid system. Thus vibrations of a high frequency 
such as of the order of ten cycles per second can be achieved. 

The invention will be more readily understood from the following 
description of respective practical embodiments of the method as illustrated in 
the accompanying drawings, 
in the drawing 

Figure 1 is a diagrammatic representation of the mould structure* 
Figure 2 is a diagrammatic rep| 
closed loop configuration. ; r 

Figure 3 is a diagrammatic layout of suitable water supply system for the 
mould in an open loop or external fluid source configuration. 



15 



20 



Figure 4 is an exploded cross sectional view of a boat hull mould. 



Figure 5 is a diagrammatic cross sectional view of the mould shown in 
Figure 4 in the operational configuration. 

Referring now to Figure 1 . the two closed pressure chambers 5 and 6 are 
25 of a rigid construction, including provision (not shown) to enable the two 
chambers to be clamped together in a superimposed relation, preferably, by 
means of a clamp arrangement extending around the full periphery of the 
respective opposing uppBr walls 7 and 9 of the chambers. The wall 7 of the 
lower chamber 6 constituting the mould Is of a rigid construction and may have 



30 the upper surface thereof contoured as 
the produced composite. In on form, 



a mirror image of the required shape of 
the wall 7 is rigidly attached about th 



perimeter thereof to the remainder of th chamb r 6. In the alternative 
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6 

construction as depicted in large detlil In fragmentary Figure 1a. the wall 7 is 
attached to the peripheral wall of fa e chamber 6 by a flexible perimeteral 
membrane 10 to allow limited floating movement of the wall 7 with rospect to the 
remainder of the chamber 6. f 
5 The wall 9. of the chamber 5 i| of a non rigid construction, such as in the 

form of a membrane, the prime functions of which are to prevent the escape of 
pressurised fluid from the chamber I and to apply a uniform pressure over the 
adiacent surface of the composite iupported on the wall 7 during the cunng 
process. The resulting balanced pressure results in balanced forces as 
1 0 depicted in the drawing by the two Wows marked -A- and "B". As «A" « the 
equal and direct opposite of the "Want force is zero. This means -mat there 
is no twisting or bending force on th I mould 7 thus It need be no stronger than is 
needed to hold the composite in pikoe accurately whilst the materiaO is being 
laid in the mould. Once the composfte is laid in the mould and the mould is 
15 closed, the flexible nature of wall 9 ensures the direct intimate contact between 
wall 9 and the laid up composite so that equal pressure is applied over the full 
extent of the composite. As Is common practice in the production of composites, 
there is provided sheets of variods materials layed up on one side of the 
composite lay-up. These may include a peel ply that promotee easy separation 
20 of the other layers of material from the cured composite, a bleed doth to absorb 
excess resin and a breather doth to absorb air the latter to promote the passage 
of the excess air to a suitable discharge location. These layers of material 
contribute to achieving the required thickness of the composite, and the 
complete expulsion of air and excess resin from within the composite and 



25 between the composite and the wal 
in these various layers of material 

industry. 

Referring now to Figure 2 



s 7 and 9. The nature of the materials used 
are well known to those In the composrt 

of the drawings, the two chamber mould 
assembly 15 is°identical in construction to that described above with respect to 
30 Rgure 1 , and shall not be further described with respect to Rgure 2. Each of the 
pressure chambers 5 and 6 are connected at ne end to a delivery fluid condu* 
1 1 and at the opposite end to a rein fluid conduit 1 6. The conduits 1 1 and 1 B 
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m „neded to the outlet and Mb. jspectively. or at multiple points to a large 
ZZ ToTe ration pump 17 w*ch. during - o, the — 

InUnuously Crouds the oressuriled. fluid « *e two chambers to 
maintain equal pressures and an eve^iflow of nest energy there,n. 
s «n some moulds, particularly Ue of iarge surface area, a mult pie 

numbed ""up locals may be ofnnecttd t. the singte pump t7 or muluple 
I achieve more uniform dteufbuUor. of the fluid and equi-pressure over 
,ne^a otTe mouU, It is pretend tor »e mould to be foca»d on *. .vacuum 
"s^ln side of the pump » exea s pressure can no, buiid up i« the mould 
, 0 and » assist the accurate maintenance of the desired pressure on the 

""T^en me de«very side o, t|e P-P 17 and the pressure chambers S 
and 6. mere is provided a he- exchanger 1 9 which includes a 
19 to haa, the fluid being Coated and preferably -so a coCng eleme* 20. A 
15 suhable temperature sensor is prefcWabfy provided within one »^h of the 
pCsu» chambers 5 and 6. ad)a=er4 the mould walls thereof, so that the he* 
ranger can be controlled ,0 ma.U th. W- being 

assure chambers 3 ^^^^TSZJl. 

^«eeiir*o aecumu ator as indicated at Zi may siw uuu ^ ,uw 
30 ZulZ.l mainlining the retired pressure of me fluid in the pressure 

Libers 5 and 6. An air compress^ Z3 can be coup*d «» the accumulate to 

maintain the required pressure therein. 

As an alternative to th. incorporate" ^ <ntChanfl8r 1 * ' n " 

deHverJ-ne U. Una ,i may be (Scupled selectively to resn«^ sources o, 
2S £ld cold fluid, which can be regulated to main** ,b. tempore time 

P ,„ order to assist in compare" of tne composite lay-up .n t,e mou d 
assent 15. the vibration generator 22 Is provided in the r.u.rn conduH 6 » 
enabie rapid vibration of the pressure of the fluid provrded to the pressure 

30 chambers 5 and 6. t mblnation of 

The structure of the composite can be of any o 
oermsabie materia, impregnated *h resin, which are ass mbled In 
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a* L lea* a conventional peel ply "d • 
U is prefer^ - ^ ^ ^ «- ».*, wa« 9. 
final layer between the *^ M "T" , he ^potfte U>YrU P . and allows 
etoth ebaort* the e*cass resm expeUed W lhe ^^on ot the 

thB air within the compel ***** 

5 pressure in the p^ure ** a f^£^ herein for the production ot 
The method and system diecios ^ ^ w- 

composHe. represents a eub ^ r ^ t L mould equipment ^Udtng 
mechanical ^ of temperature and 

m ou»ds. with recant cost ^" 9 |^". r8 ot for different compose 
10 pressure, states fl reater ^ £ ^ and lmpT ov*s ,ua,y 
gompoaHiena, reduces cur.no times an* cy 

control. ftt ,LvinF,our-3edla8ramrnaileHlu S t ra iionoi 
There ie shown ^^^^Tconnootion with tha mould a* 
a water supply and return ay*-) «" « g ^ ^ ^ mould t0 be 

1 s piously described with reapaei f° s , ln ngure 3, the mould 

****** ******* H^eUter rese^m are sr^n at 32, 

„ ^ diagram**-!* ia in communion w«h 

33 and 34 respectively. *<»*T* " »" communication with the 

«* reservoir 32 via th. dud 3^ M 32 with 

20 reservoirs 33 and 34 via the reservoir 33 with 34. Each of the 

33 and the a*** delivery and re*m duel 

^arvoira are aUo in commumc^onj^h a respe ^ ^ ^ ^ ^ ^ 
numbered respectively, 32a. 33a. . ^ ^ po5itlon 

delivery return ducts endj34a « are under wW ro, of tha 

as return valve 33 whilst the return duct. 32b. 33b 

three way return valve 40. . te ^ 4 i « the 

^ 31 * .pp. -id. rtt^TJZ — * «• o, i: 

either one of the reserves 32|33 or 34 a q ^ ^ 

3c deuvery valval ot th. return 40 «n d 

the mould 31 viathe return da*, u de ^ ^ ^ ^ _ m ^ 
^ and the pump 45 to any one|of the 

I 
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44 16 of the motoriaed type and contracted far cyclic options » that the 
moused valve 44 can be cyclically o Jened -nd closed, preferably at a variable 
frequency to create a water hammer effect in the mould 31 to contribute to the 
promotion of the removal of afl air ana exoes* resin from the mould. Normally 
5 the motored valve 44 wll. be operated In the cycle manner for . selected 
period immediately following the closing of the mould, when the mltlal 
compaction of the composite is being ejected and prior to a agnlflcam degree of 

curing of the resin. . ! 

The three liquid reservoirs 32,33 end 34 are for the purpose of providing 
1 o a source of cold, medium tempore and high temperature liquid for respective 
sequential emulation through the mo|ld 31. The two control valves 39 and 40 
are operated in combination so that ths fluid is drawn from and returned to the 
same roaervoir at any particular time In the curing cycle. However, tne piston 
of the control valves 39 and 40 avrijd the necessity to provide an Individual 
18 pump nod associated valve gear forfeach of the three raservoira to be used 
respectively when the supply of flul* Is required from any one of the three 
reservoirs. It will be appreciated thatfthe vatves 39 end 40 can be coupled so 
that they operate in unison or may}* motor driven and controlled from an 
appropriate electrical switchboard or f electronic control unit, which control unit 
20 may be programmed to carry out trJ^raeeribad eaquanca of operations of the 
valves 39 40, 42 and 44. and the operation of the pump 45. to control supply 
from and return to the respective reservoirs, fluid of the mquired temperature at 
the various stages in the curing process. The air duct 38 or one of the storage 
containers 32.33 or 34 IS provided with a suitable pressure control valve 46 eo 

\ . . . * _. ^ m ■ aia M 



25 as to safeguard agaJnat an acciden 
including the reseivoirs 32,33 and 34 



at build up of air pressure in the system 
clue to come malfunction. 
The above described arrangement of the selective supply of liquid 
preferably water al three different temperatures enables significant savings in 



energy to be achieved. The dmulatr'on of the oold *ater through the mould 31 
30 applies pressure to compre« the composite lay-up and distribute the rasm 
evenly throughout and expel the excess resin from the lay-up. The na« stage 1a 
to Circulate the medium temperature water through the mould, displace the cold 
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■■j 10 

JLo thereafter drcuiat the medium 

„ ..cup... vl.w ..-rough <h. ^ f^^L, ^ ^on 

riow mal. and M et T*" ' ^ „ ttm hu« * . I-*-* 

lmp .M 0 u. Iln.r 56 «h,* • ^'"'"*^™ s l«*. ^. P«^™ 

^ m- «-™°-t; B .cr^»n • 

e. the preuure ehamB.r w » Rn>"»" 

a^ert^d r.r.r«~ «> ffguap 1 ttoaBr>9 rigid mourd 

Th. towr or tern.* p..«jrr. « '"*V ^.^.n., 1. 

i5 „rr. 5 pohd wisely « <h. ^ M . Mu « 

shape of the Porter ponlon » rt(on 66 pt we floating ng.d 

30 S6 a, band e« .xtcndc >~ ^ ^ ^ ^ female preMOre 

fflDU ,d etement 60, and ih. P ^ and „ ^4 to each in a 

dhambar 53. alonfl the complale;p B npherV ol eac 
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aaa ,ed mann r with a free portlonjjet of the narfble band 6* tending 

thereb8 vZ n ; h . two pr^urs charnL 54 and * -re brought together as 
c ^ a nnh.™i flanbes S4a and 55a of the male and female 
shown in Figure 5, the penpheral flanges 

5 pressure units 54 and 99 -re in do fl « WoxlmJty but not 

57 of the liner 56 and the bleeder dcf 72 there between to perm* dlad^a » 
atmosphere of eicee* air trapped between mould *> and preaaure «K 
ZJid from the lay-up. A polity pf Camping devces eueh « bo«e B1 
Town) are used to -cure the fi^nga, 54a and 35. together at apaoad 

10 S.Z» *. -ongth thereof. fe- so a Be amb.d a pj-« ^ 

prefe . bly «... , dr. r ^ ^;rr;:rfi: 

rupeaivelr Mtvwan th» wall ot the male »">*»«• a"""* 
llne , 56, ad ft. M* "4" —* 60 — *» 0UW ' - . £ 

^J. r Jji » « « - « «» — ^ 

- • formed are compreseed therebetween as 



15 components of the composite to be 
further discussed hereinafter. i 

As scan in Flgunt 4, a rapre».frtatlon at th. compocit. lay-up '"^j™*^"* 

ft. right h,nd «. a. ft. M. » - " ** 

norml ft. ■• eonlinuou. thiUfft Wh halv.. at ft. <."»'• 

in dm°> contact -ft ft. Intern* wific. <* *» "«>««» i""* 6to ™ m 
iTr" Id ft. b^.r deft 7* W a, * «— y. « - *• 

PfiAuM am eoraved with a release mabrtal. 



« female mould chambers 54 and 55, «»™ . 

I ... -c- ... .«.<> (iftai M mould element od 



the fluid Is drcuiated through the cavity 59 



*m between the wa« ot tr* female mould 55 and the ^^T^ 
whereby the lay-up Is caused ta conform to the shar* of the floats mould 
wherecyxne *y K JLe of the internal surface of the mould and 

element 60 10 take up the pradee sliope of the interna 
,0 the excess retfn and air is squeezed out of the compete matena. mto the bleed 

through a duct S uch as Indicated at ,^7 and I. dlech^ed through a duct ,uch as 
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indicated at 78^ be appre ^ ^ jn ^ 

are provided throughout the mould wiin wm 

tow „ area oMHe mou.d r*?±ZZ^^Z+ — - 

onown by the ducts 7t and 6 , ^>^° ded . m a mflnMr m W m that 
S returns therefrom. The fluid * h ^ e ^ fi C ^ 2 „ ^ drawtnge » ensure 
— u.«ufih/ described wtth reference to RgwM 1 ana z oi mo 
previously aescnoe , , eystom. 

even pressure and all flow areas are ea»ry purged oi au 
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a ioi 



1. A method of manufacturing 
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imposlte component comprising locating 



a composite lay-up between a mouji surface and a backinn surface, each 
surface forming a wall of a respective] pressure chamber, detschabiy securing 
the said chambers together to retain the lay-up between said mould and 
backing surfaces, at least one of the jeaid walls being movable relative to the 
other under the influence of pressure in the chamber incorporating said watt to 
sandwich the compose therebetween, and circulating fluid at an elevated 
temperature and pressure through each taid chamber at substantially the same 



pressure to eompreas the composite 



lay-up between eald mould and backup 



surfaces to comport eald oompoelte lajy-up and elevate the temperature thereof 
to effect curind. 

2. A method as daimed in claim 1 wherein the pressure of the fluid 
circulated Ihrouoh the respective chlmbers is applied to substantially equal 
areas of the back up and mould svjkaoes so that the foroee acting on the 
respective walla, between which the composite lay-up Is located, are balanced. 

3. a method as claimed in claims' 1 or 2 wherein the movable wail or wails 
are of a basic rigid construction cdLected around the complete periphery 
thereof to the remaining structure of ffU ehember by a foible member adopted 
to maintain a sealed relationship between the movable wall and the remainder 
of the chamber. 



4. A method as claimed in claims: 
whioh the oompoelte Is located is of 



, 2 or 9 wherein one of the walls between 
flexible or semi-rigid construction and the 
shaped t° impart to the oomposite the 



opposing Gurface of the other wall 
required surface contour In the produi 

5. A method of manufacturing a Composite component oompriaing locating 
e composite lay-up between a mould surface and backing surface, each surface 



ISOOCeD; rfft/o Bflfj/fijSAt 1-7- 
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mrming a •«» o' a fe«p»aiv p rirouttting fluid un*r 

^r. ,H»u 9 h each ««"»h« tT«7T 1* '» 

compaaniBw k » ^Ji-laisd fluid to affect curing, 
eiovaline the temperature of the ©rcUWiea 

■ - •« M J M * wherein said walls forming the mould 
a a method as otalmed in da m 5 wnerein BW ' - . 

^ — — H - Ti;r to - ro 

respective chambers to compart tne oomposrt* layer. 



7. 



- JL K «« wherein the chamber wall forminrj 
a method as claimed in otaiffi 5 or 6 wnerem vw 

! ^ a i m s 5 or 6 wherein th« chamber 

a method as claimed in anV one of claims 5 or 6 w 

B - Amethoaas Ji a flfl viwe wall and Is ternied in response to 

waU forming the bacK.no surface . f a ^"V^ of the mould 
th8 application of the fluid preeaure to follow the ahepe 

surface* 

, J™di» ameman eompiHInO two pwwu™ 



10. Apparatus afi claimed In 
Buriaee Is of a flexible material. 



Lim 9 wherein the wall h*vin 0 the backing 
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1 1 . Apparatus as claimed in claim 
having the mould surtaoe Is rigid and 
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! 9 or 10 wherein the wall of the chamber 
l! secured to the remainder of the chamber 
toVnmited movement relative thereto jjndar the Influence of the prewure in ihe. 
said chamber. 



12. Apparatus as claimed in any one of claims 9 to 11 including means to 
cyclical* vary the pressure of the fluid circulated through the chambers. 

1 3 A method as claimed in any orb of etftime l to 8 wherein the pressure of 
the fluid circulated through the chambers te cyclically varied during at least part 
of the duration of application of pressure in the chambers. 



14. Apparatus as claimed In any 
sources of fiulfl each at a. respective 
provided to selectively circulate 
chambers. 



one 



of claims 9 to 12 wherein two or more 
ilemperature are available, and means are 
any one of said sources through the 



fluid! from 



1 5 Apparatus for forming a com Joaite component comprising two pressure 
chambers one having a mould surfacl on one wall thereof and the other having 
a backing surface on one wall trranJ, said chambers being arranged 10 receive 
a composite lay-up between said surfaces and are interchangeable 10 define 
therebetween, a compression chanjber In which a composite lay-up can be 
located, and means to circulate fluid at an elevated pressure through said two 
chambers to compress a composhj lay-up located within said compression 
chamber. j 



1B. Apparatus as claimed in any Ine of claims 9 to 12 or 14 or 1S wherein 
said fluid is a liquid 
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